Readers' comments are welcomed on articles published in Leonardo. In general, short letters stand best chance of publication. The Editors reserve the right to shorten letters for reasons of space. Letters should be written in English or in French. 
THE BATTLEGROUND OF SCIENCE AND ART (cont.)
Alcopley's Note 'On Art Fashions and the Artist's Preoccupation with Science' in Leonardo 2, 161 (1969) has clearly raised vital issues judging by the strong reactions it has provoked. I would like to comment on some points in his Note, in the letters of his critics, and in Malina's article on a similar subject, 'Differences entre la science et l'art: Quelques reflexions' in Leonardo 1, 449 (1968) . There seem to me to be two fairly separate matters raised by the relationship between art and science:
-The first is the use that artists can make of the techniques that science or rather technology offer and the idea that by using these techniques artists unite, in a way, art and science.
-The second is that of similarities that can exist at a deeper level between what art and science express.
Concerning the possibility of using new materials and techniques that technology can supply to the artist, I personally prefer for my own use the simplest (which does not necessarily mean the most traditional) media that permit me to express most directly my thoughts. Nevertheless, it is clear that the more tools, materials and techniques an artist has at his disposal, the better. But in any case, what counts is not the medium itself but the idea that is expressed and the adequacy of the medium to express it. I do not think that using one medium or another makes a work of art more 'modern'.
It is for each artist to decide which medium is best suited to his purpose. Pollock used the pierced can to amplify his gesture and this was well adapted to action painting. Motion can be dealt with in different ways and from different points of view: one may wish to work with real motion, as in kinetic art, or to give an impression or illusion of motion on a two-dimensional surface.
Clearly, however, a new medium creates a new aesthetic; a new equilibrium is established, similar, I
suppose, to that which results in the cybernetic 131 model quoted in another connection by Malina. The examples of concrete music or electronic music with their own laws of composition and sensibility are particularly striking. But works of art that merely reproduce experiments in physics miss the main point of science. The beauty of a scientific experiment lies not in its appearance but in the way it reveals, in an unambiguous way, laws of nature. Now let us consider the similarities between the aims and the meaning of art and of science. In a letter in Leonardo 2,328 (1969), Hoenich mentions the use of anatomy by the painters of the Renaissance. It is interesting to note how these painters used the new knowledge of anatomy. They thought that its mere use brought to their paintings special qualities and they despised earlier paintings that did not have anatomical accuracy. We now consider their use of anatomy as a means of expression which was useful, for instance, to Michelangelo, who made bulging muscles into a new visual vocabulary. But anatomical accuracy no longer seems to us an aesthetic criterion and we appreciate primitive painting as much as Renaissance painting-art is not a lesson in anatomy. This example shows that the introduction of scientific truth or accuracy in art is not an aesthetic quality in itself.
The statement of Alcopley that 'works of art should never be placed in a position of competing with works and objects of science and technology' is most important. If art and science were competing in the discovery and expression of objective facts about the natural world, there can be no doubt that art would be the loser. It is in the discovery and expression of subjective reactions to the world or in inventive construction that art achieves its full meaning, so that science, apart from psychology and perhaps linguistics, has a domain different from that of art as I understand it. Then, we may ask: is there, in general, a relationship between art and science? I believe that it is at the deepest mental level, the intuitive level, that art and science are truly united. Natural science and mathematics make the mind aware of refined notions that can certainly stimulate the imagination of an artist. For instance, our feeling about space and matter has been changed by the concepts of relativity and of quantum mechanics. Furthermore, science and mathematics can cause the mind to become aware of intuitions that do not belong specifically to those fields, in the sense that they could result when the mind is engaged in other kinds of activities. Let me point out some examples: topology is the study of the properties of shapes when they are deformed in a continuous way without being torn. Among these properties there is, for instance, the number of holes in a volume and the way they are linked. Now, I am fairly sure that Henry Moore never studied topology and yet some of his sculptures derive from the same intuition used by topologists. The word, topology, has another meaning closely linked to the preceding one: that of the study of neighborhoods. T o each of our senses corresponds a different topology: that which is easy to see ('near' for the eye) is not necessarily easy to touch ('near' for the sense of touch) and vice versa. To me the sculptures of Henry Moore represent the topology of the sense of touch, as one can verify the shape of rounded objects by touch with one's eyes closed. Also, Vieira da Silva's paintings are related to the intuition one has in point-set theory and Vasarely's geometrical paintings are related to group theory, the study of symmetry in a generalised sense. I have shown mathematicians reproductions of the works of these three artists and there was no hesitation as to what branch of mathematics each one reminded them of.
What the artist can get from science is not so much precise scientific information, as a general feeling about the notions upon which our civilization is built. Alcopley in his article 'Drawings as Structures and Non-structures' in Leonardo 1, 3 (1968) writes: 'What, then, is the basicvision in my work as related to science? It is the flow or motion of elementary spatial processes which I experience in my scientific activities'. I, personally, have a similar vision from the wave-particle duality of matter.
Finally, much can be learned from science and from art about the way the human mind works to understand nature. Science has helped me, by analogy, to understand the relationships of abstract to Jigurative art (cf. my article 'L'abstrait et le reel, Leonardo 2, 117 (1969)) which I find similar to the relationships between mathematics and theoretical pliysics.
Jacques Mandelbrojt Le Bastidon 13-Eguilles, France.
HAZARDS OF CHEMICAL LIGHT SHOWS
D. R. Wier's descriptions of the kinetic art effects produced in his chemical light shows (Leonardo 2,251 (1969)), makes me want to join his spectator friends. But from his description of the techniques used and in spite of the important points contributed in the first footnote, I feel that he should take more account of safety engineering before continuing his shows. I feel also that it is urgent to warn readers that serious safety hazards await them if they proceed to duplicate his published technique and methods without additional understanding or counsel.
The author writes, 'I found that certain chemical vapors from the watch glass combined with the hot products of the gas heater in the room to produce a very offensive odor. Methyl ethyl ketone was offensive to some viewers but because of its interesting effects I continued to use it'.
The vapors of the solvents methyl ethyl ketone, benzene, toluene and ethylene dichloride are highly flammable and can form explosive mixtures in air. It should be underlined that these solvents should not be handled in the presence of an open flame (e.g. gas heater, matches, etc.). Furthermore, the offensive fumes he reports may be toxic. Such products usually are.
The reader should be warned that the vapors of carbon tetrachloride and of benzene are especially dangerous to inhale. They are the most insidious of the common organic solvents and they should not, and need not, be used in such work.
I cringed when I read the following: 'If one desires a strong reaction, i.e. with almost violent spattering in the watch glass, then one can use concentrated solutions of sulfuric acid and sodium hydroxide. But one must be very careful, as the heat from this exothermic reaction can cause a thin watch glass to crack.' Concentrated sulfuric acid is an extremely dangerous liquid, having a notorious tendency to spatter in the presence of water. One drop of the acid spattered into an eye will certainly leave permanent injury. A drop on the skin will cause a severe chemical burn. As to clothing, it is only necessary to add that concentrated sulfuric acid digests natural fibres, leaving only char. Concentrated sodium hydroxide solution or lye is another dangerous substance. Hot lye is used to convert fat to soap. The severe consequence of a spattered drop of hot lye falling on the eye or skin cannot be exaggerated. 
